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Abstract of WO0041 206 

An element mapping device for easily forming an element 
mapping image. An electron beam transmitted through an 
analysis object (5) placed in a scanning transmission electron 
microscope strikes an element mapping device. The electron 
energy loss spectrum of the electron beam is produced by an 
electron spectroscope (11). Acceleration voltage data about 
elements and window Information used by the two-window method 
is stored in a database (24). Even if the element to be analyzed is 
changed, the two-dimensional element distribution image can be 
readily ascertained. The electron beam entering the spectroscope 
passes through an object point (10). and hence the aberration is 
small and the energy stability Is excellent. Therefore, the drift of 
the energy loss spectrum is small and thereby an element 
distribution of high accuracy can be obtained. 
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(57) Abstract 

An element mapping device for easily forming an element mapping 
image. An electron beam transmitted through an analysis object (5) placed in a 
scanning transmission electron microscope strikes an element mapping device. 
The electron energy loss spectrum of tiie electron beam is produced by an 
electron spectroscope (11). Acceleration voltage data about elements and 
window information used by the two-window method is stored in a database 
(24). Even if the element to be analyzed is changed, the two-dimensional 
element distribution image can be readily ascertained. The electron beam 
entering the spectroscope passes through an object point (10), and hence the 
aberration is small and the energy stability is excellent. Therefore, the drift of 
the energy loss spectrum is small and thereby an element distribution of high 
accuracy can be obtained. 
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m m m 

eS/^^l^^m?^:^?*^: UTt±, jfe^Mm^®«»^ (Scanning Electron 
Microscope: S E M) , i^jiMM^^^^dransmission Electron 
Microscope : T E M) , ^ M ^ ? S (Scanni ng Transmission 
Electron Microscope : STEM) *^$>S, — — U ^ )i' <D rS. 

^mm^m LX\i^^ (D i±T EM il STEMT-*>So TEM^i|S3^^tC{3:^^ 
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(Cr) , -7 >iS> (Mn) , ^(Fe) , (Co) . =- y ^ 

}v (Ni) , m (cu) omm"^. ^i^m=Fm^i)<is.\>^ s/ v n >m<hm 

Cr, Mn, Fe, Co, Ni, Cu(Di«SH*WI6T$>S*<, 

sm^Xi^3i^J^*<liv^fc^?)2^fe7c^Sr^§s^r^i«v^^8!I^^^^36^^^il^;^c 

2/ »J 3 > ^-fb^ Jfe if © ISJSiJ BUT? * S . 

— 4J-tFf -r •5m^:t*;W^-a^:^i'3te?* (Electron Energy Loss 
Spectroscopy : EELS) * 5 o itUm ^ Mmir ^ ^ iZ ^ 

«^i-S7nSI(^^«lit) @#©x;^.;l/dir-ia^*<^-f S *n 6 . ytm 

m^<D3L^j\,:i^ — m^Lt^m^x 2^7cm.^-o < sc-htcj: tem 
/sTEM^|l-e^iil^SlJi-Sw^;*<7?#^c*^ofc2/u=li/cD®'^t;JK^^^b 

lgi&i»S(lt-SwiiA<T'^So c:n«it*STEMi:/'«^^;i/tfeftl^®m^ 
JC^;!'^ — (Electron Energy Loss Spectrometer : E E L S ) 

EELSttMM®ia^-t^i»-?rm^^^S&i:U, ^®Sfr^(C4fi® 

-ommt. LTV* So 4a«imiaw'>xt*EEL st.^^^ h^u®^:*- — * 

XOMSil, E E L S T.'^ li' h ;KDil£:*Ctr^ l^ S „ 6fi^mai^>Xtt 
«^mSS(CS^$n5EELSA^^h;KDlR^$:<£M-rSfc«)lC^VNS. 
4fi@m«u :/X-^i£:fetfeEE L s;x.^^ h;i'$:>''«^ u ik m IS iz 
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4,743,756 ^. # gi ^ 7 - 2 1966 ^ ^ , !it H ^7 - 2 1967^ ^ ^ , 
7-29544^i&^^*<$) S , #g|Bg57-80649 ^ ^ M tt ^ ? M X ^ - 

( 1 ) m^mm<Dm^-^ ( 2 ) Tciiofg^- ( 3 ) m,^m<Dj:-^jh^- 
^m-Q-^^m^m^m^x-m^L^ (4) ^^iasuo^^ ^ > km 

iE2:y-r>$:MEt-* (5) y ^ ^ ^ ^ > }^ mmcom^^ (6) ^';'7 

Ji^-^ (7) i> (8) JBS^J^fiff T ® 

7Ulg® i'i^^;i'3t;SSr HuiBH#a^^g(c«^-r -S— ( 1 ) ©HgUigL 

T®S!l^^T-EELS7.^^h;l^$rJBi|^Lfe^. (2)~(7) CDJi^S: 

^-1f-*MTV^, 2 ^>c7c#S:^§^;5'?£t.#A ens. c©;?^£®^^t? 
«-^tc, T EM/ s T Eumxm,mmm^n^ tali) . (m^tm 

t^'(tm:<D^m) t^m^^iX ^ t3:\>^ , ^©fe&EELSX^^ hJ\^^mM 
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<DmMt^m^}^T-mm.Ltz (i)~(8) (Dmi^ib^ s^^m t ^ . mMt 

Mfw. «£3l$®EELSi:STEMSrija»'&4:>-frfe^;^§|gT{±, l£v> 

fSffl(r)EELsx'^^ hji^ii^i^. mm^E E L S ^^i^ hJV^V^m^ 

EEL Si; STEM$:M^*^4^i±fc^i^^ilMT♦7^^^=i15#?lrS^^§■rs 

dClT*. STEM<DJD3SmjEttl 00kV~200kVT*ab^c:i:A>^, 
EELSX^^h;W®^^tttt0.5 ~leVi::S:.5, EELS^CfeV^ 
T7nlS4^^t^S:f§-5^-^. 0. 2~0.4 eV/^^>;*.;i/-eil!|^-rS3fe: 
a&s iia^4'{cEELSX'^^h>'l'*<|gC5^^>:^^;i^:»-:eit, 
Cli^lCJScS. Ufe^'^oT, Um<DEELSt.STEU^m.^^i:>-^tzi^ 

m^m.i*m.mmx' e e l s ^ sr«ta L<fc^i:L/T=b. eels 
*fc> «^3i£© e E L s {± . ^i!&<3D 4 m@sa X, 6a@ms£b> 

X, m^^3teSS'S:ifT'm5ttS=£:^m^VNT v^S fc«t)«< . fi * fli it C 
JSc o T V^ S . 

E E L S ;$:*t:JJt^tc=feSa5®maS. ACy^Xl^^^g, H^m^M 
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:^mm<D mmit . eel s t: s t EM^m.^^t>^tc^^mmx^m.m 

:*:^BJ©^&©gagtt> EEL S;gttJf/*fct4 STEM tcrar-S 
*%Hj<DflfeODg«i(±, EELS7>'^^h;i'®ai;^;;l/dsf— ge^ft 

■tt, E E I. s h j\^^mM-r ^ t.mmiZTtm^^m'^ . 5^>>yy>r 

d ^ £) S o 

«^3|5®7C^ V -/ 1^ > ^^g-C »±, #-7C^ <5D^^« 
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-* (2) 7C^® ( 3 )@^i^(D:n;^.;i.d?-5tS:$!)-?^J =l:m^i^«^m§P 

t*mML-^ (4) «^£bgp®y^'i/^^/v^7>KMiEi:y-r>=&MiEL-* 
(5) A«yi'^9'>>K«^®Ji^^ (6) j^V — a-^Ey'jl (1 = 
AE-') #®y^^/;;7i5^^':;>K7-cyx>^l3fg(&}i^— (7) 

;v!tit®«4)-«j§E® fg^-» (8) jfig^«m7?©fg^7ciR©s/^/':)-;v§ii;^ 

(1) m^^mom^-* (2) TC^OfSje^fTOCii-e. -ft!i®M3®Sr^ 

m^i^^^^iz ^ titcm^f^j^^jv^-m^:^^^ h;u (eels 

X'^i^hA) i:«^aiS&©P^lc. ^'5:<ii=fol o £^ ± w 7lc ^ 5 ic J: S b 
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S:^^^5t^'>X®^S«^^tt (5X 1 0-*) HitmLX 2mKk±$iML 

^tm^m^mmi:=3 7 u ;^ a:*;w^-<Dm^ M*<4ti±i $ <k e» urn 
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— =t7^;i/ ( I = AE-') ^^cS-^v^T, 3 T n 7. 3f — iS^^m^ 
i^3i^0>^ y ^ ^ ^ 0 > \^ ^'i^n L . n 7> ^ ;i/ df; - ® « ^ 
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m. * fctt z 3 > h ^ ;^ , * fct*m3texigi3i;g ^-trn n 7. 

( Z n > h ^ 7. h ) 

*^#«-r s , ^ ® jii^jij*^ e> ® t5ta^jK**m®ji^5U*^ e © *i ^ i: 
g felts sea m^^jiissiS^iB!^i-nt^> js^atc«c# u ^ > hvT. 
/ 3 mfwjtfi^ui- s . * fc. m^mmmxit s omrad£;±j£^ tcitSL^ n 

7> U T v^ S „ MtclfiifflfcoVNTtt. -piJAtf. i*:^ : S.J. 

Pennycook and D.E.Jesson: Ul tarama icroscopy37 ( 1991 ) 14 — 38tCT^ 
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$ tl -5 , 

miz$>v. x:S'i«i, Y t ir^mmx-y * — ij :k Lx ?> z t. 
WLH L. EE L s h A ^ m ^ (D m K ii.:kmm ]y > X ^ ^ L . 

i^izL. m^m^m^izm^-t :s> t t.X . $ nfc E E L s 

i^izmm^y >Xitil^i<.<Dt:Lli)(D^Xm^l' >Xiiy :t — i] 7. SrEELST. 

^ h A <D m m ^ ti t:imi^ iz ^ t> ^ ^ t:i 9) 0 mm u > X t^x ^ tlx 

3: if - :5M5C ^ A S ^ ^ . maSW^^XS: 

mmi' y x^ m^'^tzmm.t. tiinLx . jevNfSHcEELST.^^? 

^J-iiJ L T jil^f smad'fi^M ^ -5 . U*^L, 7lciXa:5 v> ^ i: 
EELS;^.^^ h;KDS»J^I!l^^gaj5l|#AfBrtBi:'5:'5o 
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L T =fo ^ V^ , 

USE (a) fc<fct;« (b) tt, EELS7.^^h;l^®2JJitJR^®— fld 
ll4S(a) ^ J^Xf (b) tt, 3Tn7.^?©EELSX^i'h;W© 
m 5 m (a) i-Jct/f (b) tt, 7'vX^>a7.m^®EELS7.'^-i7 
2p:^gl|®m2®^SiS{?!l®7Cl8-7 5/tf>^''^gS:^-r^-^* 

S . 

m 9 Utt, 2<Ji7n7n^:J^^^^©-'^J$:^-rST-feS, 

( mmm i ) 

£ggP^®«B&«|^li|-^*>So HI® (a) ttiEffiS. mim (b) t± 

m 1 El (a) ^m^mm 1 <o:Bimi}^ ih ^.tzm {±mm) ■eS)S. 

iH«iUT^^S, mm*<*:f-tt. la^LJfeVNA^, MM t V X mW^-t ^ tz li) 
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mm 2 3 p> (Dmmi. m^m i o s Lx^m^ ii:s> , mw-mm 
2 3, «#^io3. A:*;isiM5.t>*7^-<5i^-x2 4. mmm^mm. 

<B[^I $ tifc^^i^ 2 fi, it® U VX±g»«m 4 tc J: y i^il^ 5 ® 
«^^7ttm?M2 %m?i^jfeSE=i>i';i/3 &ffll^T^3^6^®_h^&^jiE LT 

* i& Jfe V^ , 

iSS^^ (TEM) ^|l{±i&*^;5:^^. ii^®EELSttc:©#tf^9$:i!S«l 
U>X8T'^;^1 0{CMT/, {R^^ilg^LTEELS7>^^h;i/$:jaa^ 
UTV^5. *lll!S«aj-e tijt^E!^^ 7 i&igSiL'VXST?^^, 1 0 izi^m.L 

z.(DmMi 0 i:is.miftmt Ltzm^fma. TMizmm^ nti. mm® 
m^^3i6iiMi ifcAit-r-s, m^^^mm I i ^m^Lx\>^?>^xm 
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>>i/^-:a'it (X) Y ^ n bJi^jc 7 A 7. L T v^ s ( 

© 2 ?>[7n^T- S> S . m 3 gl ( a ) * ^^ tc 3|5 )fc H^M ^ ^ © ^ J: 0 
± 1 0 0 e V J^®^ai^±{C if<Z)ckd'a:?^Jt^-Ct9:# 

$tL«*^&^LTVNSo B30 (b) ltm^:r.^jV^ — 0 e W , 100 

ev, 2 0 0 ev®^^i^3i>^tfeaJSg±^c^^®<fce>{cs;^$ns*^^^u 

TV^^o m30{cm^.*tSj[£A^yA^Y7:«- — *X<i:^g®2<J?iR^©i^ 

^-^yimmi 1 <Dm^m<o^m^mi)^ i oomm©^^. 1 e w / nmm 

jgtCJ&S, zti^Ui:kmmu > X I 5 -v 1 0 0 mizis^:kt :S> , z <D H ^ 

•tirs feat) {c 7 -* 7 issfflmfls u >x 1 6 ©Hit =&igs-r 5 . cntc 

J: U , m^Mil^JllSI 1 3 ±izSLf^^ tlSEELS7^^h;l/18 f±0.01 
T U>r &m^ili«iailg 13i:tTffiV>nJ*0.2 5 eV/5^^>:^^;Wii 

^s. l^^tiiStti 0 2 4^^>^;w-eM^$nTVNS®-e. 7;uu>s? 

T' 2 5 0 e V ig^ Jfc S . 
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XI 5, y :t — xmmmm.mi' > X I e. m^i^^mss i s^n^^&s 

^ Ttm-^ > ■if mm. m :r. ^ JV ^ - y ^ )V ^ ii m o tc^v-zI^v 

^ mm m ^ ^ - y ^ ^ \rt ^ n n T^m^Fuaj^m^m^tam i 34> 

^izm^ J: ^ izm^-t ^ . T a xm^ilS© J: e»{c 2 5 0 e V &,±ny. 
1 dx^uTuy.M'f-U^iiaMLxm^-t^o 5 0 0 eVoT^tfenrn 

:^ (c if o T < S C i: T- # -5 „ 

^izi^ x<Dy :t — i} xmo^nmiy > X 1 e (Dtaii) . ^mmM^oi^m 

^'>Xl4<^>lfe^^f=*^^<bLT=feiBa^^c^is^^if|^#s^^;^:v^. 
*;tJ£:fc:W'>X®7* — ^tjXPMMmfiSUVX l 6®«S^*^± 5 x io-« 
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'^m. ^-->f-*« (1) »m7tm^m9i^ (2) m^Wiu :^j::if.A^ 

— ^m^^^ (3) PEELS^g®K'J7h5^a. — :/©mjEPM-» 

(4) 7s hjvmm^ (5) ^mnm(Dm^-^ (6) m^ism^^ji^^ 

MiE- (8) y ^ ^ ^ y \tmWi(Dm^-^ (9) ^•«7-n-^5^;u 

( I = AE-') m<Dj^y^^^^>}iy^ y 7- > ^wm.^m^-^(. 1 o) 
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(11) iBfl^^mT'® Jg^Tc^gcD 5/i/-^;^!fii^^a^ll^zl^^g^c^^i- 
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